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Election/Restrictions 

Applicant's election without traverse of Group I in the reply filed on 9/25/08 is 
acknowledged. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 2, 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chantre 
et al (US 2001/0051413 Al) in view of Vallon et al (JVST A 1997) and Chen (EP 0200951 A2). 

Chantre discloses a method of etching a stack (Fig.2a-2e) with at least one silicon 
germanium layer 3 [0018] over a substrate 1 [0017] in a processing chamber and a polysilicon 
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layer 4 [0018] over the silicon germanium layer, wherein at least one region of the polysilicon 
layer is doped [0018], comprising: 

providing a silicon germanium etch ([0019], Fig.2c); and 

providing a break through etch of the polysilicon layer over the silicon germanium layer, 
wherein at least one region of the polysilicon layer is doped, comprising: 

providing an etchant gas into the processing chamber and transforming the 
etching gas to a plasma to etch the polysilicon layer ("anisotropic dry plasma etching", [0018], 
Fig.2b). 

However, Chantre fails to disclose the etchants for the various layers. 

Vallon discloses a method for etching a stack (Fig.l) with at least one SiGe layer (see 
Fig.l) over a substrate (silicon substrate, Fig.l) in a processing chamber, comprising providing a 
silicon germanium etch, comprising: 

providing an etchant gas into the processing chamber, wherein the etchant gas comprises 
HBr, an inert diluent (helium) and 0 2 (page 1875, col.2, lines 2-3); 

cooling the substrate to a temperature below 40 °C (25 °C, page 1875, col.2, line 2); and 

transforming the etching gas to a plasma to etch the silicon germanium layer (page 1876, 
section IIIA.) 

It would have been obvious to etch the SiGe layer with HBr, an inert diluent (helium) and 
0 2 and to cool the substrate to a temperature below 40 °C in the method of Chantre because 
Vallon teaches that this is useful for patterning SiGe. 

Chen teaches that an etchant gas of N 2 , SF 6 and CHF 3 is useful for etching silicon at high 
rates and anisotropy (see abstract, col.4, lines 1-14). 
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It would have been obvious to one with ordinary skill in the art to break-through etch the 
silicon with N 2 , SF 6 and CHF 3 in the method of Chantre because Chen teaches that it is a useful 
composition for etching silicon. 

As to claim 10, it would have been obvious to vary the thickness to that cited in order to 
optimize the final product for best results. 

As to claims 11-14, see the rejection of claims 5-8. 

Claims 3-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chantre et al 
(US 2001/0051413 Al) in view of Vallon et al (JVST A 1997), Chen (EP 0200951 A2) and 
Yangetal (US 6,451,647 Bl). 

The discussion of modified Chantre from above is repeated here. 

As to claim 3, Yang teaches that silicon may be etched with Ch, HBr, CF 4 and O2 
(colli, lines 20-22, 32-33; col. 14, lines 7-10). 

It would have been obvious to main etch silicon with CI?, HBr, CF 4 and O? in the 
modified method of Chantre because Yang teaches it is a useful etching composition for silicon. 

Thus, as to claims 1 and 3, Vallon, Chen and Yang all teach compositions for etching the 
layers cited in Chantre that need to be etched. All of the etching compositions perform their 
same function of etching as they did separately. One of ordinary skill in the art would have 
recognized that the results of the combination were predictable, that of etching to form a 
patterned structure. Therefore, all the claimed elements were known in the prior art and one 
skilled in the art could have combined the elements as claimed by known methods with no 
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change in their respective functions, and the combination would have yielded predictable results 
to one of ordinary skill in the art at the time of the invention. 

As to claim 4, since the modified method of Chantre is the same as the instant invention, 
the same results are expected. 

As to claims 5-6, it would have been obvious to form a seed layer in the modified method 
of Chantre in order to improve the deposition of the SiGe layer because seed layers are 
conventional. The cited thicknesses are expected to be within the scope of one skilled in the art. 

As to claims 7-8, Chantre discloses to use a mask [0018], but fails to disclose the type of 
mask. It would have been obvious to one with ordinary skill in the art to use the photoresist as 
cited in the method of Bu because it is a conventional photoresist and is expected to yield the 
predictable result of enabling patterning of the stack. 

As to claim 9, it would have been obvious to include an undoped region, depending on 
the type of final product desired. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen (EP 
0200951 A2) in view of Nallan et al (WO 00/04213). 

Chen discloses that an etchant gas of N 2 , SF 6 and CHF 3 is useful for etching silicon at 
high rates and anisotropy (see abstract, col. 4, lines 1-14). Chen fails to disclose etching 
polysilicon with both a doped and undoped regions. 

Nallan teaches that it is known to provide polysilicon layer 170 with both a doped region 
180a and an undoped region 180b (page 13, lines 2-4), which is thereafter patterned through a 
mask layer (page 13, lines 10-14). 
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It would have been obvious to etch polysilicon, comprising both doped and undoped 
regions as taught by Nallan, in the method of Chen because since silicon and polysilicon both 
have silicon, the etchant of Chen is expected to be useful for polysilicon. 

Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable Chen (EP 
0200951 A2) in view of Nallan et al (WO 00/04213) and Yang et al (US 6,451,647 Bl). 

The discussion of modified Chen from above is repeated here. 

As to claim 3, Yang teaches that silicon may be etched with Cl 2 , HBr, CF 4 and O2 
(colli, lines 20-22, 32-33; col. 14, lines 7-10). 

It would have been obvious to main etch silicon with CI?, HBr, CF 4 and O? in the 
modified method of Chen because Yang teaches it is a useful etching composition for silicon. 

As to claim 18, Chen discloses to use a photoresist mask (abstract, last sentence). 

As to claim 19, It would have been obvious to one with ordinary skill in the art to use the 
193 or higher generation photoresist as cited in the method of Chen because it is a conventional 
photoresist and is expected to yield the predictable result of enabling patterning of the stack. 

Response to Amendment 

The 35 USC 102 rejection over Vallon is withdrawn since claim 1 has been amended to 
incorporate claim 2. The 35 USC 103 rejections over Bu are withdrawn since Bu does not 
disclose the new limitation of a polysilicon layer that is doped. The claims are rejected over 
newly cited Chantre and over Chen. For claim 1 , Chantre is relied upon to teach the base method 
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of etching a stack wherein at least one region of the polysilicon layer is doped [0018]. For claim 
16, Chen discloses etching of silicon, and Nallan is relied upon to teach that polysilicon can be 
doped and undoped. 



Response to Arguments 

Applicant's arguments with respect to claims 1,3-14 and 16-19 have been considered but 
are moot in view of the new ground(s) of rejection. 

Applicant argues that none of the references disclose an etch would be successful in 
etching polysilicon over SiGe without significantly damaging the SiGe. This argument is not 
commensurate in scope with the claim language and thus not persuasive because the claims 
broadly cite polysilicon over SiGe, not that they are contiguous. Damage is not cited in the 
claims. 

Examiner notes that although the claims cite polysilicon with a doped region, they do not 
explicitly cite which region, doped/undoped, is etched. The regions need only be present in the 
polysilicon layer (as taught by Nallan), not specifically etched. 

Applicant argues that Yang teaches that the etch process is able to equally etch through 
the polysilicon and SiGe. In response, Yang teaches that both layers can be etched, but does not 
teach that the etches are equal. It is obvious that different layers etch in different manners 
because of the different compositions present. It is well known to optimize etch steps (even 
within the same layer) according to the process at hand, for example, optimizing between speed 
of etch, cost, desired surface properties, the presence or absence of overetch, etc. There is thus 
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motivation to vary the etch steps based on composition and to optimize the process for best 
results. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The 
examiner can normally be reached on Mon-Fri until 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Anita K Alanko/ 

Primary Examiner, Art Unit 1792 



